Dear Editor, Mastocytosis refers to a group of rare clinical disorders, in which mast cells expand abnormally and accumulate in various organs [1, 2] . Mast cell leukemia (MCL) is a rare and aggressive form of systemic mastocytosis and accounts for 1% of all mastocytosis [3] . Due to its rarity, making a prompt diagnosis is difficult when unaware of the morphological characters of the abnormal mast cells. The aim of this study is to aid the correct diagnosis of MCL, especially when the mast cells are in immature form.
MCL is diagnosed when bone marrow (BM) biopsy indicates the infiltration of immature mast cells and BM aspiration smear shows ≥ 20% atypical mast cells. A leukemic variant of MCL is when there are ≥ 10% circulating mast cells; when this criterion is not met, MCL is categorized as the aleukemic variant [1] . Since MCL was first described in 1906, no treatment has yet been established [4] [5] [6] .
A 71-yr-old woman presenting with a 1-month history of epigastric pain was initially referred to the gastroenterology department. Her complete blood cell count showed bicytopenia (hemoglobin level, 94 g/L; leukocyte count, 6.71 × 10 9 /L; platelet count, 40 × 10 9 /L). Abdominopelvic computed tomography revealed many small lymph nodes at the periportal area and mild hepatosplenomegaly. Persistent bicytopenia and leukoerythroblastic reaction on the peripheral blood smear led us to perform a BM biopsy.
BM aspirate smears showed approximately 67% of hypogranulated and degranulated bizarre-looking cells, mostly with heavy cytoplasmic vacuoles, and showing the characteristic features of surface projections with eccentrically positioned oval nuclei and hypogranular cytoplasm with focal granule accumulations with or without granule fusion. Cells with bilobed and polylobed nuclei with high to low nucleus-to-cytoplasm ratio were frequently observed ( Fig. 1 ). These cells were later recognized to be atypical promastocytes [7] .
Myeloperoxidase and periodic acid-Schiff staining of the cells was negative. Flow cytometric immunophenotyping showed strong positive expressions of CD13 (98.38%), CD33 (97.43%), and CD117 (83.32%) but lacked MPO, CD34, HLA-DR, CD 41, CD14, and B-and T-lymphoid lineage markers. One day after the BM biopsy was performed, the patient rapidly developed leukocytosis (leukocyte count, 20.32 × 10 9 /L), and thrombocytopenia was aggravated (platelet count, 23 × 10 9 /L). Her condition deteriorated rapidly with hepatic failure and progressive metabolic acidosis, and the patient eventually died of multiorgan failure.
BM trephine biopsy revealed infiltration of immature-looking cells, which were positive for CD2 ( Fig. 2A, B) and negative for CD25 (Fig. 2C) mutation screening with PCR of D816V showed no mutation, and further direct sequencing of exons 9 and 11 was wild type. Based on these results, the final patient diagnosis was a de novo aleukemic variant of MCL.
The main challenge of diagnosing this rare disease is the lack of suspicion of MCL owing to its heterogeneous and unspecific clinical presentations. In this case, the typical morphologic features of mature mast cells were not seen in the BM and circulating mast cells were completely absent in the peripheral blood, making the diagnosis difficult. Most of the abnormal mast cells were composed of premature promastocytes with marked morphologic atypia, which have been shown to be the predominant cell type in the aggressive type of systemic mastocytosis and related to poor prognosis of the disease, as in the present patient [7] .
CD2 is commonly expressed in MCL and could be helpful in recognizing abnormal mast cells [8] . A reliable diagnostic factor of MCL, the elevated serum tryptase level in this patient ( > 200 μg/L) provided a valuable clue for the diagnosis of MCL, but an exact quantitative evaluation was not performed [9, 10] . Previous data focusing on MCL showed that nearly 50% of de novo MCL patients had the KIT D816V mutation. Our patient did not show the KIT D816V mutation with wild-type sequences in exons 9 and 11 as another distinct feature; however, it is difficult to exclude other possible mutations in different exons of the KIT gene at this point.
In conclusion, we present a case of a de novo aleukemic variant of MCL with highly aggressive disease progression. We suggest possible risk factors like the disease being de novo, the absence of mature mast cells in the BM, and elevated serum tryptase level. Recognizing the characteristic morphology of MCL remains a critical step for guiding diagnosis in the right direction, as early diagnosis may give the patient a chance to undergo early treatment. Further, new treatment combinations such as highdose steroid therapy, KIT target therapy, chemotherapy, and hematopoietic stem cell transplantation should be investigated in the future. An established standard therapy is expected to improve the prognosis of this fatal disease.
